1. In several previous papers1' 2, 3, 4 the writer brought out a relation between a certain theory of trinomial congruences and the second case of Fermat's Last Theorem. In this work the aim was to employ powerful tools from each of two deep theories in number theory and to unify the methods employed. Of course, it would be nice to prove the Fermat theorem, and by any means possible; but failing this, any by-products derived from such a failure are more likely to be novel and of value if we employ initially what appear to be some of the important results in algebraic number theory than if we stay with elementary results and method.
6 The replacement theorem first appeared in an article by the present writer entitled "A Projectory Theory of Affinely Connected Manifolds," Math. Z., 25, 723-733, 1926 . For references to earlier work employing this theorem see T. Y. Thomas, The Differential Invariants of Generalized Spaces, p. 111. 6 The procedure involved in the proof of the replacement theorem shows that the functions F cannot depend explicitly on the co-ordinates, since these variables cannot enter as arguments of the functions H. arbitrary (as defined just below our relation [7] for 1 prime), which is used so much in the present paper and in a number of our previous ones, has yielded applications to the theory of quadratic forms, the theories of congruences in algebraic fields, finite geometries, algebraic varieties in geometry, difference sets, and Diophantine analysis, as well as to the theory of cyclotomic fields. 2. Consider xl + y + Z=0
RELATION OF THE THEORY OF CERTAIN TRINOMIAL EQUATIONS IN A FINITE FIELD TO FERMA T'S LAST THEOREM
( 1) 1 being an odd prime, xyz g 0 (mod 1), the so-called first case of equation (1). Let e = e2it/i and let a be a primary integer in the field K(¢) or K with (a, z( -1)) = 1; then, from equation (1), 
We now note also that if (a) = bh, with b an ideal EK with (h, 1) = 1, then equation (3) gives
Note the difference in our discussion2 of the second case of the Fermat problem.
Here we found that if y = 0 (mod 1),
4~~~~~~~ ( 4) where b is any ideal in K such that bh is a principal ideal such that bh = (a), with a in K and (h, 1) = 1, whereas a was limited to be primary, as we explained above for the first case of equation (1) 
x and set =gl{ (mod p), -y/x agli x = Pi = 1 = --glt, where gi is a primitive root of p in K. The residue classes modulo p form a finite field of order pfl with pf also the norm of p in K. Hence g corresponds to gi, and x and y have corresponding integral elements in the F(p'). Hence relation (7) becomes relation (6) in F(pn). In equation (6), represent the number of solutions s, t as (i, j),I; then it follows from relation (7) that (i, j) = 1, an example2 of case A of equation (6). 3. Our work so far in examining equation (1) has made use of powerful tools in the first general theory mentioned in our introduction. We now apply some results which belong to the second topic mentioned at the beginning. In a previous 772 PROC. N. A. S.
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paper' we obtained the relation, since pf = 1 + C1i2 and m is replaced by the odd prime 1, c -I of the form di + ki, with di some integer and with 0 < di < 1. If we take a = 0 in equation (8) 
for any d w-0 (mod 1), b 00 (mod c), which we may use if we assume y/x # 1 1 in F(p'), which we may do when p is sufficiently large; i is any integer in the set 0, l, ... , c -1. In another paper4 the writer gave the result that if pf = 1 + cl, with (c, 1) = 1, v = cl,
where d ranges over di, di + 1, di + 21,-... , cdi + (c -1)1, a and di are any integers such that we do not have both the relations dci = 0 (mod 1) and a = 0 (mod c) holding. Now, if we examine the argument we gave to prove relation (10), we find that it will also hold if we assume that the only restriction on c and 1 is pf = 1 + cl. If we use it in this more general form, we may employ it to obtain relation (8).
For, if we take relation (10) and substitute in turn di, di, + c, di + 2c, . .. , di + (1 -1)c, add the resulting equations, and employ the formula (relation (13) of an earlier paper'),
r =O we have equation (8).
In a previous paper2 we found a relation of the type (7) applying to the second case of Fermat's Last Theorem, but as a relation in the finite field F(p), which corresponds to a congruence modulo p, as then we had in mind the application of rapid computing machines to some of our related problems, and this was relevant since g in this case is a rational integer and p = 1 + cl, that is, the special case when n = 1. Relation (1) shows that in relation (7) we may replace y/x by x/y, zix, x/z, y/z, z/y, and obtain relations similar to (6) involving equations in a finite field F(pn), and in the same way we shall find that for these different pairs there exist an i and j in relation (6) such that (b, h),1 = I and (b, t),1 = 0 for 0 h modulo 1. Hence we may employ equation (10) and find, as elsewhere (relation(11) of another paper4),
(where, if we replace I by v in eq. [6], then (j, i) is the number of solutions t, s in eq. [6] ), which we have already noted holds (in the present paper) for any c and m such that pf = 1 + cm, and we here set m = 1, an odd prime. Then there exists a finite field F(pn) of order p" = 1 + cl, c = cil; and the norm of p is pn for any p satisfying the last assumption and such that relations (9) The symbol (h, k), for any h and k, used in formula (9), is defined just below our relation (8).
THEOREM II (SECOND CASE). Assume the following: 1. Relation (1) holds with y 0 (mod 1) (xz, 1) = 1, y 0, 1 a given odd prime. 
where g is a multiplicative generator of the nonzero elements of F[p']; i is a fixed integer in the set 0, 1, . . ., c -1; j is a fixed integer in the set 0, 1, .. ., -1; p--1 = cl; sis in therange0, 1, ...,1 -1; tisintherange0, 1, .. ., -1. Let the number of sets of solutions s, t, of the type above be (i, j),1. Then (noting relation [2] of the present paper) the maximum value of the (i, j),, is 1 if c > 1. If there exists a j for a fixed i such that (i, j)c1 = 1, we shall call this "case A" of (1).
In several previous papers various consequences of this assumption were obtained, 1-4 and the relation of some of them to Fermat's Last Theorem was brought out.2 Other results of this type will be derived in the present paper.
To obtain the desired results concerning (1), it will be convenient to first write equation (1) in another form, and we shall also set 1 = m, with 1 an odd prime, and assume that c 0 0 (mod 1). Let [i, j] ft is known that VOL. 41, 1955 775 
